Glioblastoma multiforme (GBM) is located most frequently in the cerebral hemispheres. Glioblastoma presenting as an extraaxial mass of cerebello pontine angle (CPA) is very rare in adults. We report a rare case of GBM arising in the CPA. The patient was a 71-year-old female, who complained of progressive gait disturbance and poor memory. Initial magnetic resonance imaging (MRI) revealed a 1.4×1.3 cm mass in the left CPA, with broad base to the petrous bone, showing homogenous enhancement. Follow-up MRI showed a rapid increase in size of mass (2.7×2.2 cm) with a necrot ic portion. A stereotactic biopsy was done under the guidance of navigation system, and the histopathologic diagnosis was GBM, World Heath Organi zation grade IV. Further surgical resection was not performed considering her general condition, and the patient underwent concurrent chemother apy with radiation therapy. Although rare, the possibility of glioblastoma should be included in the differential diagnosis of atypical CPA tumor.
INTRODUCTION
Glioblastoma multiforme (GBM) is the most common primary brain tumor in adults, comprising about 20% of all intra cranial tumors 8, 10) . GBM usually arises in the supratentorial region, most commonly cerebral hemispheres 8) . Primary infratentorial GBM is an uncommon disease in adults and rarely found in cerebellopontine angle (CPA), especially 8, 10) . A few cases of GBM arising in CPA have been reported in the literature 1, 2, [5] [6] [7] 9, 11) . Most of cases reported are primary intraaxial GBM arising from cer ebellar hemisphere or brainstem, with exophytic extension into CPA. One case of primary extraaxial GBM in the CPA has been reported, arising from the region of root entry zone of the eighth cranial nerve 10) . This case report describes the rare case of a GBM arising in the CPA, completely separated from the brainstem, in a 71-year-old female patient.
CASE REPORT
A 71-year-old woman was admitted complaining of progres sive gait disturbance and poor memory for 3 months. No re markable disease or trauma history was noted. A neurological examination revealed a disturbance of tandem gait and difficul ty in balancing. There was no other neurological sign such as motor weakness, cranial nerve deficit, ataxia, or long tract sign. A laboratory examinations and plain radiographic images of skull and cervical spine were unremarkable.
Initial magnetic resonance imaging (MRI) demonstrated a well-defined 1.4×1.3 cm lobulated mass in the left CPA, with broad base to the petrous bone. The mass was adherent to cere bellum and completely separated from the brainstem, suggest ing extraaxial tumor (Fig. 1) . T2-weighted MRI showed abnor mal high signal intensity in cerebellum and brainstem around the mass. The mass was enhanced homogenously on a gadolin ium enhanced T1-weighted image. In suspicion of common ex traaxial tumor in the CPA such as meningioma, follow-up im age was taken after 3 months. Follow-up MRI showed a rapid increase in size of mass (2.7×2.2 cm), which was enhanced pe ripherally with central necrotic portion on a gadolinium en hanced T1-weighted image (Fig. 2) . For differential diagnosis of the mass, magnetic resonance spectroscopy (MRS) was taken, and it demonstrated an increased choline to creatine ratio, de creased N-acetyl aspartate, and increased lactate, considering the possibility of metastatic tumor, high grade glioma, lympho ma, or less likely atypical meningioma (Fig. 3) .
To conf irm the diagnosis, the patient underwent a stereotac tic biopsy under the guidance of navigation system. Entry point was 4 cm lateral to inion and 2 cm inferior to transverse sinus, and multiple gray-whitish, gelatinous tissues were obtained. There was no complicated event during biopsy.
Histopathologic examination revealed atypical glial cells with frequent mitotic activity and moderate nuclear atypia. Marked coagulation necrosis and microvascular proliferation were pres ent diffusely within the tumor (Fig. 4) . Pseudopalisading necro sis was not observed. Immunohistochemical staining of the tu mor cells revealed diffuse glial fibrillary acidic protein activity, and the proliferation rate was 30% determined by Ki-67 label ing index. The tumor cells were negative for CD3, CD10, CD20, MUM-1 and BCL-6. These findings were consistent with a GBM, WHO grade IV.
The postoperative course was uneventful. Considering the general condition and age, the patient was not to undergo further surgical removal of the tumor. Conventional radiotherapy was performed, concurrent with temozolomide therapy. The pa tient has remained symptom free for 1 year since the diagnosis.
DISCUSSION
Primary CPA glioblastoma is a rare entity in adults 8, 10) . Most of the gliomas including GBM occur in the cerebral hemispheres, and posterior fossa glioma is uncommon, estimating as 1.5% in the cerebellum and 4.1% in the brainstem 3) . However primary GBM arising in the CPA is further rare with a few reported cas es 1, 2, [5] [6] [7] [9] [10] [11] . To our knowledge, six cases have been reported in the literatures 2, [5] [6] [7] 9, 10) . Table 1 summarizes the cases of primary GBMs in the CPA.
Primary CPA glioblastoma can be categorized into two types depending on the origin of the tumor. The first category of the CPA glioblastoma is an intraaxial tumor originated from brain stem or cerebellum with an exophytic growth into the CPA [4] [5] [6] [7] 9, 11) . This type of GBM is rare, and especially cerebellar GBM with the exophytic growth pattern is very rare, and up to date, four cases have been reported in the literature 2, 4, 5, 11) . Two cases showed exophytic growth into CPA, and the other two cases were in the crural/quadrigeminal cistern and cisterna magna, respectively.
The second category is an extraaxial CPA glioblastoma. There has been one case of primary extraaxial GBM in the CPA, aris ing from the proximal portion of cranial nerve VIII 10) . Some pos sible mechanisms were documented regarding the origin of pri mary extraaxial GBM in the CPA 1, 10) . One is that the tumor arose from cranial nerve system tissue within proximal cranial nerve itself, and the other is that the tumor originated from hetero topic neuroglial cells in the leptomeninges covering the proxi mal cranial nerve or brainstem 1, 10) . In our case, the tumor was completely separated from the brainstem and adherent to the cerebellum, suggesting the possibility of an intraaxial GBM orig inating in the cerebellum or an extraaxial CPA glioblastoma.
A problem among these CPA glioblastomas including the present case is the difficulty of preoperative diagnosis. These cases could be misdiagnosed as extraaxial benign tumors presented more commonly. In our case, initial MRI findings suggested an extraaxial benign tumor such as a CPA meningioma. However, the aggressive clinical course, such as short duration of symptoms and rapid growth pattern of the mass, did not fa vor such a benign lesion. In addition, MRS was performed for the differentiation of malignancy from benign tumors, and it showed the findings of malignant tumors.
Considering poor general condition and age of the patient in the present case, stereotactic biopsy was chosen as the first plan of management. Histopathologic examination of the present case revealed typical features of GBM. Immunohistochemical examination for the differentiation of lymphoma was also per formed, but all were negative for lymphoma-CD3, CD10, CD20, MUM-1, and BCL-6.
The current standard treatment for GBM includes a maximum resection of the tumor, followed by concurrent chemotherapy (temozolomide) and radiation therapy 8, 10) . However the optimal management for the CPA glioblastoma is to be defined because of its rarity. In the present case, surgical resection was not performed in consideration of the poor general condition, and radiation therapy with concurrent temozolomide therapy was applied.
CONCLUSION
We report a rare case of primary glioblastoma arising in the CPA. Although this is a rare occurrence, GBM should be consid ered in the differential diagnosis of an atypical lesion of the cere bellopontine angle in adults.
